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Summary 
Glioblastoma (GB) is the most malignant human brain tumor characterized by 
heterogeneous cell populations, including undifferentiated cells defined GB Stem cells 
(GSCs), responsible for the beginning of the neoplastic process and recurrence formation. 
Previous studies demonstrated that the activation of M2 muscarinic receptor (M2 mAChR) 
caused a significant decrease of cell proliferation and survival in both GSCs and GB cell 
lines. Recently, we have evaluated a new synthetic M2 dualsteric agonist, Iper-8-
naphthalimide (N-8-Iper), a new dualsteric agonist derived by naphatalimide. It affects GSCs 
survival, inducing cytotoxic effects and DNA damage in GSCs (in particular in p53 mutated 
cell line). We have demonstrated that N-8-Iper, can counteract drug resistance in two GSC 
lines, GB7 cells and the more resistant G166 cells. Recently it has been demonstrated that 
naphthalimides possess potent antitumor activity against different tumors. One of the 
important features of naphthalimides is their ability to target biological macromolecules, 
especially nucleic acids. The planar nature of the aromatic core suggests that the molecule 
should intercalate itself between base pairs of DNA to induce DNA double-strand breaks 
(DSBS), a behavior that has been assumed in many cases. DNA methylation has also been 
reported to promote DNA DSBS, DNA or RNA modifications playing a critical roles in 
regulating gene expression. The most prevalent mRNA modification, N6-methyladenosine 
(m6A), governs the fates of modified mRNA molecules and affects many important biological 
processes including development and stem cell differentiation. Moreover, DNA/RNA 
demethylase can act as an oncogenic factor to trigger the progression of several human 
cancers, such as leukemia, glioblastoma, and neuroblastoma. Therefore it has been 
proposed that inhibitors of demethylase enzymes may play a strategic role in controlling the 
tumor progression and regulating tumor cell proliferation and differentiation. N8-iper was 
studied in glioblastoma as a selective ligand for M2 muscarinic receptors, but its de-
methylase inhibitor function has not yet been evaluated. This project will compare the effects 
of N8-ipernaphatalimide and its modified fluorescent form, named Fluo N8-ipernapthalimide 
as antitumor drugs. In particular we would like to dissect which effects (cytotoxic and 
genotoxic) are dependent on M2 agonist function or de-methylase inhibitor. 
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